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Abstract of JP10187359 
PROBLEM TO BE SOLVED: To realize data 
transfer independent for each flash EEPROM 
by providing a data bus for each flash 
EEPROM in a system using a semiconductor 
disk device. SOLUTION: A data storage 
system using a semiconductor disk device 
constituted of flash EEPROM is provided with 
data buses A and B provided for each flash 
memory 2A and 2B, and a controller 4 
connected with each bus A and B for 
controlling the transfer of input and output data 
for each flash memory 2A and 2B. Thus, the 
controller 4 can transfer the input and output 
data independently for each flash memory 2A 
and 2B so that an average transferring speed 
especially at the time of a data writing 
operation can be quickened. 
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a»<075-y^iEEPROM*»6fl||fi 
£iil>¥#ftT -f 77§£g£&fflUiT-7fE1i>'7T 

mE*75-y^aEEPROMttCaiLTRft4>il 
T, fflfiB75-yj/aEEPROMfcW4A{fi*'r-^ 

hg*(^tTMIfi#77 y^j.EEPR 

fulfil y 7-7 x -X%m:it LXmii^X b y^f A 

buIS3 y h a-7&S&&m&rt 77r^t'J 1 * 

£rt$*utr-7 £f&5&9lwlE7 77yzEEPROMt 

lifiRJl 1 fE»<0r-7iEfgs'*-f A. 
[ff*if 3 ] lyfErjy ho— 5*gBir-^l6S*M 

U x'7 7P«ir- 7$££ll&7 H UX. t-7IejM* 

1*1, T-7|gillttFJ^lO#l/^77^^, 

1/ >-'7 7 £ *rK*T-*><*#gWHcK*t 4>iiT ^4 ; 

[ffj(<«4] SiS<077'y^aEEPROMA^«jS 

AT'$>oT. 

mrlS# 777yaEEPRO MfcKSfcfc LTiStt 

Ts milB77 yxj.EEPROM{Z^ri,Aai73T-7 

*x h ^7xA*^teiM$^A7jT-7i/t«B«fe7 

7-y^aEEPROMA»4>Kaj$*l3tai*T-^Sr-ll* 

«fc*MW-« fc#><7)A -y 7 r * * 'J #S t . 

frf E#r- 7 a't. £ if- Lt iwfE& 7 9 v >" a E E P R O 

MlzmWiZtiX . tp-o 1 *evU£:fl> LTfrlE^'y 7 r 

7 * v ^mzmm £ *it . mm* ^7r^'j*si» 

IS#7 77yaEEPROMi (GiaWAJfc&T-T'WlR 
S LXs iwfE&7 77y a EEPROM £*tt£ 'J - K 

miZT-mm&ktmwixmttxbi/XT&k 

[11*115] mittXhi/Zf-^kmE^vyr**: 



-x^m^i. 

txmmz&txmiu y?-7 x.-x^mftixm 
w)-YT?±xm$uzmtxmiT—9 'W&mzi 

0 MlEy * 77^^'J #Sfc18*"i $ fifcmlE 777x1 
E E P RO M*^«?)ai^T-7 £ #rffi-f 77-7 x-7 

•w&i k twstt-thmmA tim^T-m^x 

rA. 

[11^6 ] fiffEr-7S£jM^f£fi, friE#r-7^ 

7^gftizi?iEA' .y7r^t'j ^m^tnx Zti&r- 
rtxm\svx?ttL, 

iwfE&r- 7y S7^ftc7)T-7 (Blilg^fcJC t X fl?IE 

A'7 7ry<t y ^atc«asii>t 1 *cr>?ix zmtim 

m^xh^xT-t'b]y-^3yimti^m^ 

u 

r-mmmizx o mv< y 7 7 7 * y * bw^ks 

§^t- 7 5r » buIEt-7 ^x *miiZitZ+ ■SmflEIS 
1 1 m 2 <r> ]y VX 7 tffiffl LT 7 7 -fc XM^cOm 

§iT-?rtx^mzi&m-t&^miii-$>z\ t mmt 
■tmimAim^r-m^xTA^ 

[11*117] lii[<?)77 7yaEEPROM3!)^« 
S*i*¥»flcf -f 77^S^«ffl t^r-7IE1iv7r 
Afcjgfflt 4 r- 7KS^a-C * - j T . 
«E*79y5/jiEEPROM»fc:SliiUT»*t4)^ 
T. l5IE77-yviEEPROMt^-ri>AaJ7]f-7 
olE3i^tf^3?t:^ : l ! liS[<7)T-7A-7;A, Bk. ^7 
h y7f A #>/i> KiM § tl^ A7J f - 7 i ^(ifllE 77 7 
^EEPROMKRHJJftfclll^f-^ J-HWt 
*Hl"rt-6fcy>^<-y 7 77^& U#Sk , mIIE#r-7A- 
7A, B5r^LTMIE--S-77'y v-iEEPROMtJjgtt 
§ tLT , A>Ol ?js:<7)y s'7 §r ^ L T MIE^ <77r^»J# 
&fc««fc$*VC , MIE^'-y 7 7 7 1 U ^St MlE#7 5 
7yiEE PROMt tfJiawAffi 73 r- 7 cOIkjM 

MiZT-mm&mmzT-? ;<x a , Btt^Kris^- 

•y 7 7 7 1 U fg*> ffi 73 $ tl h t - 7 £ tftfcFf 4 A 
(7)y S'.x k i/.X 7 A 0 , A 1 & J: <7 U ; JX 7 B 0 . B 

B?IE*7h^XrA*^<7)7^ hr^-k^SSt^StT 
ffffr' < -y 7 7 7 1 U ^ Of - 7 £ 77 -te7*tf^ 
777yaEEPROMl:W)Stl.f-^A7A, B(C 
«iS"f4k#fc. b?IEt-7^*7A, BS£BUfEA-y7 
7 7 1 y 1 *<7)/ USgiM^t B^ia* BftHW t , 
MIEr-7>'S'7AcolKjMW*^iiEtTifIBy s :'y 7 77^ 

U ^COA'XiEjMBI|glf#^p|EA- >y 7 7 7 * 'J 
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Sir. 

y^RW^KjSWWcinE'^v 7 r U #Sfr & 

y ^B#^B5teA' 7?T>t'j ^i&fr 

SSi*$n?tT-^2:Bfiie^U^^B UZfflkthk 
I imm ] 1 7)V-7ifiWb.<r)mi 7 7 -y v-* E E 

fr*>» *s 6 £ Tw-m#>i ea^r- ? leig^ r 
A. 

[000 1] 

T-MCjtJHU 7^:xaEEPR0MfrA,}M£ft|, 

¥##r 4 Armmz&mitiT-nmi/ATMzm 

[0002] 

LT\ Sl7?t^I^777yaEEPR0M 
(777^'J) fr4>»lS$ft4¥iW*T 
gfr&BSft/O^. 

[0003] ^#*r * A?mmi. *B&MK«a»^ 

777 ^j.EEPR0McD^^'Jf-'y7°i:. rjyhp- 
7t, a' 7 7tRAM1:H^I.. ayNp-^Ji. * 
X h i/^f A t & 7 5 -y is*. E E P RO M t <T>4 V 9 - 
7x-7T'&9. XXhisXT&WTf-bXmmzj&t 
T#757yaEEPROM«'J-K/7>f h$"JtP£H 
*rf&. a' 7 7tRAMI1 *Xhy^rAi;3y hn 

Ft-***SiW-4. 
[00 04] 

[HBJ!fr'8?&L i 3 fc-f 4«H] ffiSSLfc J: o t. 



#777y*EEPROMti?)>f y^-7i-^JM 

u aju^it-^ ( y-h'/7^f yt—?) m&km 

WthttZ'hh. tZ.bX\ 3yho-7i#777 
yaEEPROMt^f-^feill ilttTttl* 

[0005] 777yj.EEPROMIi, r-^^Hi 
UIM^fc«LT»a*IMf (fflf*IMH*tf) fr'ffloft' 
hi. ZWtitb. %ilZT-?V>m&frmimiz. l#c7) 
T-?;<MZ£&T-mm?lt. §777y*EEP 

rom zmtmtzr? -tx-r s m<r>wmmim i < us 

TtS. 

[00 06] ZZX\ *IS>!B<0BWtt. ^Siftr-fT.? 
SS^ttfflL^s/XrAidS^-r. #777-/iEEP 
ROM4547t<i1ggC^75-y^jLEEPROM*^^|, 
^-r«fc!T-^A'^S-|§(tT ,#777yaEEP 

[0007] 

tZT-fimi'ATMZ&^Z . 0tf.Hr 1 ?JU-7ifl£i 
77?yaEEP ROMfr<s>$r4#&c, #y*>- 

-Xte&tlS ftT#7 77yj.EEP ROMtefcAJfrfcr 

^fAt*S. ^^o^WCJ: 1 ), 3yho-7(i 

#777yiEEPROM«;MU, \ftj)T—? 

[00 08] $£>C. *?£BJ§12. 3yhn-7fcA 7 7 
r^t'J (A' 7 77RAM) fclil+O/tXCiOJMI 

v-^rAfr^^ft^T-? (5^ hr-^) tJilf 
3yhD-5*»^KiMS<lJt«-7 5<y yiEEPROM 

*^fsai$n^T-^ (y-Kr-?) ^tg^-ri>. 3 

EPROM^f-^A'^ l,Z f - 9 ISi^ t Hft-f 
A"y 7r^t'J *»4>{i l*wUfc J: hr—9%. 

[000 9] *ZX\ *%.W<7)3>hn-ylt. #r- 
^tT^N'-y 7r^t'J fcS«S*ifc 1 *OA**£iStfHW 

f^Ffc. #75vxaEEPR0Mfc*ttS«liLfeT 
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[00 10] 

iftwommmm] mmm^mmLx^mmm 
<mmzwmh. mm^mmmmmizmmi 
?mfoT * x 7 gwomttz^t 7o 9 mxh h . 

( i,x fi« ) *mmm<o*m&T <x?mwut 

7<MLX. ai(:itJ:3(:> 77 yi'.xEEPROM 
(WT7 7 y^y^y-ifr-fl.) 2A, 2Bt, 
\-v-y (tj x?ayhv-y) At. A' 7 7rRA 
M (A' 7 7r^t'J) 8t£>frf6. #77? 
^t'J2A, 2Bi±Wf*U 1 7>-7>':}gifcA 
7 7 7 ^ a E E P ROM#^&&i§£fcy'/U-r#{5<7) 
*t 'Jf-7 7>£>&|>„ 

[00 1 1] #777^t'J 2A, 2 B(iE E P R 
OM(7)^t >J-feM^Mc, 1 2 A, 1 2 

B£:£U Z.VlT—tWX? 1 2A, 12B£Ay7 

rttTAtiiTiT-^ (i/o) co&mzmo. &7 

7 7^^112 A, 2B(i, v-Hr^-feT^U;? 
hT7-fe7{^tTr-^<7)y-K/7-f h^tef 
( BUSY) ff-t^tB^lL. ttzV-V/y4hifi 

*iifcX'htii$i/T< (ready) m^^iatith (r 

/BfE^) . *f6BJT1i. AajylT-^Sgitl 

■?htztbC)T-?J<X3tLX. #777ya^t'J2 
A, 2B«Of-^A'XA, B#l£ff£>;ft.TlA|>. 
[00 12] ?yhv-y4litt*\lX. t-?$K5*7' 
o 7 ? 5 1 , "?-f ^D/Dt y-9" ( MP U ) 7'u 7 7 6 

§ilTV^ 0 T-^lKjM7'o-y^5(i. MPU7"D 7 ? 

(JjlTmtMPUtiSrr*) 6*>4>Of&iJWcJ:9. A*.y 

7rRAM8i#777y^ ; 6!i2A, 2Bfc(7)f- 

# (R/Bff^^-yr-trl^^hfi-^CE^i: ) £:g-7 
77ya^t'J2A, 2BtC0mX^mi-h. 
T-7$DM7'0 7 7 5fi. Mie^io^. #77 7>-.x 
^U2A, 2BtliZtl?tlWm<DT-?^XA, B 
Sr^LT. AiBTlf-7 (V-V/yJ hr-7) c^Ik 

7'o.y7 5«i. '&m-h£o^ l#covU9£:fi-LT 
/ s' . y 7 r R A M 8 1 <7)r- * KM *m o . 
[00 13] MPU6{i^^r^7^^aic7)^^y 

nnmmxh o . n^L^v^ROM^^§^ru^ 

(7W7A<h£t37 7-A^x7tilWll>) . a 
Wmzte. MPU 6li*Ah</ZTJ*frh<7)T?-tXW 

mzmtx. T-mm7~w75. ^y^-7x-x 

7, ;\'-y7TRAM8£$IJPLT. *7 hi/7rAfcc7) 
T-?iK&£»p-fl>. A y?-7x-7 7li. *7.h 



^XfA^^gii^^T-^ 2r A'-y 7 T RAM 81^ 
jMU 2£r-7SSi§7'D7 7 5£J:9^7 7 7RAM 
8^^$^T-^^*7sh^7.rAtKj||-r^. 
[00 1 4 ] *^hy^fAlt ^W^-ftLX^m 

&T4Z7mw.itc t'nmmT' uxtmrnztiiay 
tmmiigiwmmT' uxti x®mtz> m&zm%. 

ffimz&^X, 3yho-7 4-C'{i. r-^iKiMya y 
^5^MPU6<7)^{CMoT, A' 7 7rRAM8t# 
777y^ty2A, 2Bt<Vffl<VT-?$m£m ! n 
■fi>. C«IT\ 77-yiy.x^'J 2A, 2B{±fi!l[W^ 

[0015] *mmmmx'ii. a yhn-74ii mm 

<Dt'-?^XA, BZ-ftLX. 777ya^t'J2A, 
2BtltZtl?M^lXT-?&m*mi : TtZ>. 
X\ T-?&m7v-v7 5li, m2lz^i-^dlz, t- 

mmmmz^wx^Jxm^t^ wxm 

-y 7 7 R A M 8 fflOr - 9 W&T FUXffll/itX? 2 0 
A, 20B. 77-yxi^ty(i!|cOT-^^5&7Hly7 
mWX? 2 1 A, 2 1 B . T-?iKjM;frfac^*fflU 
£/'7 ^ 2 2 A , 2 2 B , T-mmmMU isX 9 23 
A. 2 3B*%StlT^|>. 

2 3 A , 2 3Bllf- ( ijf^^ * fcl4» 
T) $-fSli-ri»^a6<7)7 5y v 'ffi|g&^-ri) U^^f 

[00 16] MPU6<i, ZtlhWUiSXfmzTVU 

x. ijfttvi^. T-?mmm<7)7y?'<r)&ummm 
cj: vr-^iEjMSW^mT-ri.. an*,. t-^IkS7" 

n-y7 5{4. -f-^A-^A. Bmizmi^titzUi/X? 
MZftLtzMPUe^imzX*) . t-^a't-A, B(; 

[0017] :it', 777yi^t'J2A, 2BcO# 
f-^UA, B(ia^T'<48h-7 1-C7)A'7-C*.|>C7)H 
^LT. A'.y7rRAM8OA - 79{i2^c01 6t' 7 h 

tl. A' -y 7 r R A M 8 <7)JiX 9 IZft IX [5] y'^T" 
»#-rn{i'2^|jjmgMi:^S„ i^. MMLJtJ: 
77 7 y^^'J2A, 2B<,Ztt-?lT-?m& 

frWfcm^T-tm&mmmmx'h&tztb. mm& 

[ 0 0 1 8 ] ZZX' , *^M^t±, 777 y^t'J 
2 A, 2BS(C$ffl(C|Stt<b^T-^AXA, B£J; 

^J:0. M*<?)£olzi*cr>T-?s'\Xcr)W)-&timi 
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aMW-Sifc* 1 -?**. 777^t , J2A, 
X'li . ta!*T1i^ n'7 7tRAM8WU9 <?)giMJS (c 

(A' 7 7rRAMW^7-b'M/-y 3 y) iw^L* 
J: 3 (3 » *H(BBJBfc Jrftff 777^t'J2A, 2 

f 2 a, 2 b t «r-*«aHttfcaoHfcr4 ^ t i?x- 
[0019] tzzx\ y-'-m^mmut. r- 

?$KM7*D-y?5ti, A' 7 7rRAM8*>t,7^f- 
^feillT. 777^t'J2A, 2BfclB3tt 
5. a' 7 7tRAM8I1 affi'Cttl*a/'C;%9(Cj:9 
T-*tea7*n.y?5fcJ£S$*l.T^4. &oT. MP 
U6te, f-^A'XA, B^fciLTT-^SrtejM-ri. 

<e*l4>tf>T-*£|B|-4>AX9fcJ: DA-y 7T 

RAM 8 #>4><gi*-f ''U9±0) : F9£I!MW'& 
^ttr-t>^y 3 y (AxfWMSffi) £ffi5r 

[00 20] 036Dffifct:0, MAW 4 Sy^f- 

iBB»OA. y 7 r RAM8fIijWN'X9^)r-^KiM7Y^ 

[ o o 2 1 3 4-r , ^mmmmu. 03 ? tc, 

tSKnil i^2<01/y>;^^fWt>;B01y 
^'X:?i:y\'XB 1 l^'X^t-f ig-UvX^teVvfih. 

[00 2 2] T-?$m7v -v7 5l^ mZT-?s<Z 

A0mim%tf%£.i-& t , ax 9 (rmm^imx-hti 

if, A' 7 7rRAM9HA'XA01/y'Xi'l;f-j'i?) 
ftiMfcHfrf* (XT77S1-S3) . MZ, t-9 

ax Awsiimmzm tr ax 9 <7M&iMmx-foti 

tt\ A' 7 77RAM9^A'XA 1 Ui/ZflZr—fV) 
Wk^mttt (Xx'y7°S4-S6) . r 
-?S£3*7'Q>y? 5<i, AXAOl^'X^fc^SftT 

7) . i«J:a*»lli, f-^A'^B^Sgf^ 
Itfltf, ^OjgfCi:^!.. BP*>. A'^AOWy'T,^ 

trtzAiwjxftzimizimLx. A'777 ra 

M 9 *» £1B£S3 fifcr- * t f Ax A izmmt 5 . 
[0023] -73, r-*'<*B<3lsi*g:£a9841-S 
AX90ls&#nrfrC**U*s A* 7 7tRAM9^ 



7*S8-S10) . dT, 04 fcTjrTJ: 3 Ax 9 
c7)iDi^^ra$-mi-fJ-C'2^-{zLT. SiH^Tfg^ 

^tUv:fc#tc. '<*B£om&iimmx'%\,w!fm 

( n o T'^-T^ ) X'htlM , A' 7 7rRAM9HA' 

XB 1 Uv^A^r-^^JiUfjSft^v^fcfcfc 
& (^f»/y*S 1 1 , S 1 2CONO) . 
[00 24] STfifc, H40^-f Sy^f-c-htZ7K 
t J: 3 fc. 2^{CB#^fJ$ii^|EjMiirmiSI (yes 

contra) tf-^A'AA, B^iig^m-rti 

fi\ /n'7 7 7 R AM 9 )!i^A'7x A 0 1/y'X^ . AXA 1 
Ui/X?, A7B01/y/;;, A'ABll/y'^^^f 
*»CllK2l§ii4ii:fc*S. fLT. f-^A^Btl 
SHc, A'xBl U^^icf-^<7)|£3M*^ff$ii^t 
r-*IBM7*Q-y?5«, A'^BOUy^^CS 
^^tLTV^r-^Srr-^AxB^lgjM-fl, (7f7 
7'S13. SI 4) . AXB0U5*X*fcAX 
Bl lxv'7s^i:$r3c5(cf£fflLT. a' 7 7tRAM9^ 

<M£jM $ r - 9 i r- 9 ax b tzmmt h . 

[0025] fcLbo J; 3 (C3^dfeX»B(c J:*Ui\ 777 
i/j-X^O 2 A, 2B#t^ffl{ZiSft^>il^T-^AX 

a, Bfcio, ^ft^ftftfcLfcr-^raau&fcSrSlfT 
■fl>.ri:#-t'#l>. Sot, ftfcr-:?«&*iMmfc 
777ya^ ; E l J2A, 2 B(C*tt 

mmzmm<{t-t&z\ti><x'Z2>. ztazxri. yyvi^ 

^t'J2A, 2 B IZtttl 7 9 *X%m* f*Lh-f & £ 

ttfX'%%,. 

[0 0 26] ZZX\ A 777 RAM 8 t(T)T—9Wk 
5:l*WU9i:MLT, #f-^AxA, B»£>l$# 
S'I3£iM£ i &AX7- 1* M/-y 3 y^Uff^l. ; t iz 
iv^f-MXA, B*^^4tTlKjI^*^ 

U)t*&-c t , ax 9 -cwr* «t 3 %mB*m±i. 

#f-^^A, B / < v 7 r R A M 8 *>^> <0r— 9 £ 

mmiz&m-fz,z\ttfX'Z&. 

[0027] 

SlfrT-fX^gHJffifflLfci/XrAfctJV^'C, #77 
7 yaEEPROM^(;f-^A'7;^m, #7 7 7 

x i e e p r o Mft it: r - f&mzmmx-z 

4. ^t. #tf-?taA!Mm(: ,#777^ 
[Hffi^m?i^] 

[01 ] *^iOHSI^t^t-5^*T-f^^g 

[02] mmtmmizm&ti a y h n- 7 ^rtatuus 
[03 ] nnimmizmmh 37^ n-^c 7 )^^ 
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im4 ) mmmmizmmhmmmztithcr)? 
[051 ®mmmizmk?z>fmmwtht:#><7)7 

n— f-v— h. 

2A, 2B-777yj.EEPR0M (777Xi^t 
'J ) 

3-f-^^(f-MXA, B) 



8-^77rRAM 

(A.y7 7RAM®|A;0 
20A. 20B 
7rRAMl) 
2 1 A, 2 1 B 



T-9mbTY\sXm\' i Jx? (77 



2 2 a, 2 2B-T-mmii^<7)m^mu^x^ 

2 3 A, 2 3B-r-^3Mi^fflUv^^ 



[HI ] 



[02] 
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